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« i D i&^^b'm^fitz^^zmmri'~y'f]^i^m- 
i^t mmtmm i mmmmmmu. 

^tt:mtt^ mm i xit 2 i,zimmwmm 
a, 

miizmfi^ti. :x~^i,zx m^^mui^zm&^tih^ 
k m&k-tiimm3i,zEimmimmmw. 

mt i-mm 1 ~4 cov^-m** 1 miz^mmmnst 

mmw. 

[ff«Ji6 ] mmim^mzx mim^titzmm- 
^m^mix EPiijai:ti-r I. i^t 
^mwit -rim^m 1 ~ 5 ioi ^-m^^ 1 JK^iBm^iim 

[ IMUS ] lfriB^*¥S{±. MIBr T-7■;^^S^ 
g(=j;D^^M§ti^^rf-7-;P£fflv^-C#^>tLfcHm*> 
EPSijai:^7§ii^clBIIIS^HifS:ftSlllfe$-itT#fi^-rs#f 

iBa^^Bmma^g. 

•Cr^^L. |fnBr^M§^i:^«T-^&EffiL. ff 

*^&WSL, t^iBW£o|gS^:*':5■v^Tl^riErT-7■;^ 
&^«L. MlB^MStiJtrf— 7';l'^fflV^|.i fc 



mm 1 0 ] BuiBr T-7';i.c7)^s{i. mm^ 
tifzmm-^mmmpmmm^mx m\>^km^^ 
tifzM-^iz'ifhtii z t ^mibtimm 9 mm<D 

mm 1 1 ] m$mm<r>mmt. r^: ^ o=fT 
hix^ ^ i: mm-tmm9xii 1 0 tciB*g<D®fi 

[fi^ii 12] itria r T-7';wio^^s{i. friBEffi§ 

(n\^-nit- 1 Jlf:iB«coHWl*&o 

1 3 ] mflBIBIi^ii/siifiT-^ 0 tB L 

xmmy^hzk-km,k^hmm9'-'\ 2w^-f 

ix*^ 1 «t3lB«coH^3!KI:^« 

mm. 1 4 ] fnaHmT-^c7)Epiijai^co^t=. i 

i««T- r T-7-;l.^fflv^-C#/J> 

i: ^!ftSi:-ri.i»^ 1 3 tiiBKcoMmj&a^rS, 

1 5 ] BfifB«^{4. Ittf^^tL^r r-r 

fmnmm^^xmmhMzmihfihz 
k ^mmk-thnm 1 4 tiam^^Bwi^-ffi. 

[000 1] 

[iiBjiOJs-ri.gri^>»] ^^';3t"-« 

t/f^^oB^^JPI^StM-ri., 
[0002] 

x^^-^^*^<i,A:^iSii^cB«T-^&p<^ U ^:l§ilfi 
B®T-^(oai:^Ji^a}:^ii#^^ttSl:$iJ»LTEP 

^vx\^h^^m-mk \.x<m\tmmm.f)m%^ii 

x\-^h. 

[ 0 0 0 3 ] * fc. _hiBB<lMil^at-fev^T. E» 

mz^m^fix\-^h. 

[0004] 

[^BB*«^Lj;di:-ri.iSffi] L^i^L^*^'*^. 

*3 D . mm.<mm\zm uzmm.k ]m^(^m.M^mz-:) 
\ ^x:i--^(mMx:m^h^m^^i\x \ ^t£ii--> 

fz. 

[ 0 0 0 5 ] #*co^aTi±. mmm'mfi 

iil> Bfi WEffi**^^* S til> Bfi*«t-|> 

(mmm\^SoKi>zk\.zti:h. wz^. mm3t(r^ 
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[0006] ^%mii. ±Mmm^nm-titzMz^j: 

[0007] 

tiTT-fivkm^^x r^mth r^m^nt . friar 

'^^wm\'m^^zm-:^\^xmir^m^mzi d 
\^x7m:^fit:mm'f-^imwi^mzx 
[0008] if *iB 2 mimmmwit . ±mmm i 

[0009] mi^msmimimwit. ±f5if*ii i 
xit2^zmmmimmmmi>zm^x . mmpmmm 
s-ri>isg^g^fixi. k mmki-h , 

[0010] mmu mimmmw.it. ^amsms 
mmmmmw^zi3\^x. wmm-^ma. mmmm 

m^tit^kmmkti. 
[0011] mmM5mimmmmii. ±mmmi 
-4c7)v^-f ix*^ 1 m^zmmcommmmmmi^z&^x . fr 

msmmmmmzx y)mmm^fimmT-:?'<^ 
mmmim^mizx m^^ntimmx o^v^ 
km^^fi^txmm^fii <r k mmk-ti. 

[0012] mmMemimmmmt. ±mmm i 
- 5 o V ^-f 1 0xiimmmmmmizi3\^x . m 
mtm^mzx m^wzmm-i^m^mLxBa 
mn!,iTtt mtsm^mzmt h::k ^mbtt , 

[0013] mMm7cnim^mmm.it. iimsme 



t,zimmimmmm^zi5\,^x. mMiii:n^mzx m 
mmmT~^mw\n!,:ntmi,z. mmm-:s^m 

^^x'i%^tii-zmmf~^xh i^k §:a--)f ixm 
^-tim^s^mmi h^k mmk-th . 
[0014] mi^mm^mmmsii. ±iBiM7 
{z^mmmmmi^zii^^x. mim^mt. mi 

^■^xmm^ismMim^mtf^m^^tii ^ t 
[0015] a^9<7)®fi^^!M^r&«4s X:h^tu-zm 

^iTtW^ir-^^ffllL. ffteMSii^^BfiT-^iO 
mt;:«':5'u-Cfrier x-7■;^^^ll t . WiMmM^tifz 

[0016] if^ 1 0 mmmmit. ±m-m 
9izsmcr>mmmi3mi>zt5\^x. rniBrr-y^wt?)^ 

[0017] it*5S 1 1 (0jBm^a^r^{4. ±mm 
9xiiioi,ztmmmmffmi,zt5\^x. mmm. 

0^^{4. ^-^ft^J; Ytfhfit k ^mfct l>« 

[0018] tmmi 2(Dm^mS:ifmii. ±iaii*Ji 
9- 1 1 c7)i,^-rtL*> 1 iit:fBaoBmMs*st:*3v^ 

HufBrr-7Vl/0'^^3S{4, Mie^^^i^cH^T- 

^coffii^Ai'friamsfiJ; oav^^fij^stis *-c«o 
m^tLhiikmwik^^. 

[0019] ff«Jll 3cDBfiMJl:ta{4. ±f2if^ 
9- 1 2<7)v^^3&> 1 iMt:fBac^BfiMa:^-ffit;:t3V^ 

X . mtmm-^tifzm^y'-^kM'o tti lt EPijti5:']t 
h^kmrnt^. 

[0020] msm 1 4 coHMMa:^&{4. it 1 3 
i,z§mmmmmtizi5^^x. mmmr-^mwi 
\ii:nmi>z. '^msm-^mm^^iifzrT-y' 
)i^im\^xn^tifzmmr~^x%^ ^ k s:^— 

[0021 ] msmi smimmumii. ±.mmm 
i4iz^mmmrtm^zmim^. ms^^ 
fitz r T~-rjvt:m^x%i^fifzmmr~^mmiiiii 
^tLfztm&i:. mmmmm^x^mti^kizx 

r€htit^kt:mLk'tl. 
[0022] 

mmmixmmti. 

[0023] (^1 (7)mmmm ) t-r&mz. *^bj 



(4) 



mm^i 1-4 34 7 



[ 0 0 2 4 ] m 1 ii:. ^%\mWM:.i^^'h^h'mWmm 
a 1 8 0 {i** 1 0 0 <7)±gi5t::Ji«^tg-C35) 0 . 1 

[ 0 0 2 5 ] ^isft 1 0 ofciov^T. 1 0 ms^t^a^ 

1 0 3 ^tA'^SS 9- 1 0 4^3&^^>ffiJt§i^5X^^■^ 
•C••$>l. « 0^^^^ 1 0 2m^1j 

mzmm^^tLi t . mmmmy yri o 3 ^zx on 

^OHItBi. ^59-1 04-1 06 Sr^n-t. pyx 

1 0 8^S3^tT. ^^-i^'-feyi?- (ccD-feyHf) 

1 0 9JitCjS«§^|., 

[00 26] 1 2 0{i. U-i". :^>X=3f-v-^^T 

fftjg^ ixt^mmmmxh -^^-i^-t 1 0 9 

«Sit§tl/S3te{4l^^ ;^-i>'^:y-9-i5 1 0 9{CiDV^-C3t 

til. mmm3 12 on. ^mtm^mm>mt^ 
nhtitmmm^i^zm-^^^x . mm^ti^i^-fm2 

9&ii7\i#:K9Al 1 0±l,zmMtl. 
[00 27] m^i^VyM^ 1 1 OcDJlH{C{i:. -'<!K^n 
^1 1 2. ilfiHl 2 K m^^m^l 18. ^U-:^ 

y/gai 1 6. mm^yyriimmmtiXis 
0 . ^fifei7)gfit j; <ommmm 1 2 e^^m^tir 

[0028] mimmm 1 2 e tci3v . .^St^* k 7 a 

1 1 0(4:^ilI*cD^-^tcJ: 0. @l:^K-r^E[]c7):^|^]tc 

m^K^ntfeo. -j^^mni 1 2t=j; oFMc^met 
^m^fitzm. mmmmi 2 o:b-^(^cou-fm 2 9 

mj&^fil. myti^¥yM.l 1 0±l;:?^jjgSii/i»«^ 

rnti. mmi 2 1 ^zx mmux hi—^t ix^ 
[0029] m-ij"^ >y M 3 1 

•fe-y M 3 2*^/ih°v^'T-yTn-7l 33. 1 3 4t: 
i "OWmfifzimmi.. 1 3 5. 13 6\,z 

I "OMWS^^W^l 2 e^'&^fi. V-Jx bn— 7 13 7 

\zx^ m-^)v h \,zim^fi. -^mt^ tifz v i—mfi 

^-*^Wf$ti. mm%yyriiA{zi.y)m^'mifi 

[0030] m-m^^mmi.. mn-'^jv m 3 o *^<i> 
"itm^fi. 'mm^mm 139. 1 4 0 0 v^-m 



wfmm^fim^ 1 4 1 tii^iiM. jDiit= i 0 

1 4 2fccl: O^fri 0 oco^'pvff 

[0 03 1 ] l3Sl±V'J7shXl--yl31ti^^Mlh>fl 

Ti/clallffi£lK^<;^^ 1 3 otcPi«§-y:i>pK«#« 
^xh 0.139 {4iK^^;k M 3 0 ^omtetiffli ^ hti 

1 1 mizm^mn 1 3 S i:Mt:=5roTl£¥<;U b 1 

3oi,zmmm^:mm^m^'^m^<fi^hxi-yxh 

[ 0 0 3 2 ] 1 0 0 1{±. ^jxts"4 0 0 oik(^tm 
mmmLohTy^i5ommtix\^h. fy^ 

1 5 OCOU 7^ 1 5 1 {i. ikm^-^ 1 5 2 tiZM^Mm^ 

^i>zmt6mzmmm(omzmtx±mi. t 

tz. T-y^ 1 5 0i7)±:S-t::!4. 1 0 O^comM'tim 

[0033] ^^i>z. ElitioV^T. 1 54immyy 
•yA°-C'feO. Mffiiailii^V^L^SIBIHicOgg&fc. #f 
tBi|c7)^l?&i:^^Q0mxl.. #ftiin-7 1 4 2i}-^mK) 
m^tifzsim^li. <r ^0«7 9 >y 1 5 4 J; 0 MB 

sitrmk^^xx'M . 1 4 2*^^510 aj§ 

mkmhU-( 1 5 6t;:*<, 

[0034]^/S. 157 (iMffllEli t ^MMmcom^ 

i i:l:J; 0 . IBMi. m^-^x 1 5 5 ^:r^§•fE®T 
»ixi 5 8fc^/&^ni>. 

[003 5] 15 9{4. gl?§l 6 0^3ifriBil«S:ii 
t/tmyJ^l 1 OfiirmtSI&ffin-7T-S>S, 1 6 
1«. PM7 9 7A°1 5 4c7)j£fgtffia$fLT. i^Sf 

i£7 7 >y A- 1 5 4 J: 0 fPttiM^^W 0 mt Mzmm 

^i^i^i 0 oc7)^k\fftB-ri.#fain-7T'^i.. mrnti 
m (mmmm ^^sibii (^ait^?) m^zn. «7 

9 >y A° 1 5 4 ^±:^fc±(f Ta^-^^«7)IB«^MiiA* 
X 1 5 5 . 1 5 8 iXmMLfz'^mxWt^m h 
1 5 6 tcfglrt-r S „ i «0 # . MfflfBliB#t:{4^S7 y 
-y^N°l 5 7^fe^|BlA.pjL. ^SiBi^8#td4i^^a7 

7 >y^i 1 5 7 ^S:^l^il^0Jt■ct3 < , m.zm'm^ 

^^■mms\z\t. sj&i^bP'-f 1 5 6i:i§s^$tiT 

\^h^m.iiK yi?^ \m-Mma~y 1 5 91: J: 0 
^S&l 6 0 ^^LT*#:cOUi/'X Vu~y 1 3Hzmi}^ 

[0036] ^m^^ii^^mtxmiHi-i t^iz 

«77-yA°l 5 4^J::^^_h}f. 79-yA'l 5 7 
^fe^l6]^Mt. «^^^«M^»^°X1 5 5iBlJ 

^LT. mmmcommti^mi(D'm^~y 

1 6 2 ^Mji ItzmzKm^-y 16 3^zX-oXm2cr) 

m^'O'-ym^mmL. ^m^-yiei^zx-yxtm 
m^^ixmiiiti. ttz. ^mititi-yieii 
^mni>zmm.n. ^tL^ticovi-ym^mmmm 
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[ 0 0 3 7 1 02 {4. H 1 i,z7jkUzmmmmmmco±w 

[0038] ^HfctJv^T. mmmmit. m±(o 

a c p u HIM 2 0 5 . mm-of^mmmmT- 
^bixmm-ti k t itcc pu[i]s«^2 0 smmi^z 

X 0 ffi:^$iJW&ff d ^ ^ U 3 b-g|5 2 0 3 . B^r- 
^ EPMaj;'j-r-S T U i^^SP 2 0 4 i: ^>±{:««$ti, 

[00 39] lfflftMXIP2 0 1{4. I/>Xl0 8fc. 
^-i;-lry^f (CCD■^ry^f ) I0 9i:. T-^MagP 
2 02fc&^-LTV^I.« 

[0 04 0] lxyXl0 8^:n-tT-f^-i^'-fei^^?-10 

9±^z^mtifiMmmi. ccD-ty^io9i>zx 
^r-rvivnmmiizm^^tii. cco^^tcctoff^. 
iii.i(fifi-^{4. T-^mmm2 0 2i,zAti^ti. -^y 

\zr^vi^ -irv^ivm. (A/D^m) rv 

^ffllE) . ^c?)f^^^';3e-gg2 0 3 

[0 04 1] ^^ij3h°-sp2 0 3{4. x-y]wm\% 
L-cr u y^tP2 0 4fcMtTji}:J3t-|. . 

[0 04 2] rUy^gP2 0 4{4. SIU3S^L5t^3K$iJ 

« 1 2 0 , HftfFMgB 12 6. iBi^lfi<7)iiiiiJ«g5^ 
fciOffifiic^ilT^oO. ^^U3b-g|52 0 3*^fi>A:^l 

^iifm'mm\zm^\^x. itw^Brnm^m 

[0043] t.fi. CPUilJ»20 5(4. CPU20 
6. ROM207. RAM2 0 8^tCj:'9«§flT\^^ 

cpuiij»2 0 5{4. mmm^Qx. ^^u 

3t-gP2 0 3. 7°';y^gP2 0 4^Mffllt. *^Sco 

[0 044] 1113 {4. lll2t:^L/'c;<^:U3t-g|52 0 
3c7)p|H^«jjg&^t-7-n v'^mXhh o 

[0045] BmMJRgP2 0 1 t^mi^hx % imm 

mt. B 1 ackowmT-^htTA:ft$ix. 

i53 0 1 \z:-^^fih. r^mi53 0 1 ^^{4. xh'^fifz 
mm~^^mrf~^\z^m.. r^)vnm.. 'm. 

#tt^lfiE1-|.fcftc7);l^-y ^'Tvrx-X;!/ ( LUT. 

T-yjvtf^h. x-n^fitmmr—^hznmtt'f-y' 



[004 6] rmmSO 1 \<Zi5\-^xm.^fitM^f 
2mtU3 0 2^m^tli. . 2mi53 0 2f 

54, ^{m\m'f~^t^2\mt^ii. mmm^^oix 

{4 r 2 5 5 J (r^\-^'ftit^-1j</)mb-^fih. 2mt-^fi 

fc8 v<mm~m r o j x{4 1" i j o i f-y h 
mm-'^\.z^^ii. ^fi\izx^:^^'}\,zim^fi 

[0047] L*^L. mmT~^^2imt-tit. mm 
mmmit2 5 6WMt-^2WMi^z^x^fz^. ^mmm 
coxo^j:^mm<7)^^mmT-^ii2im\Ltit-'mz 

^xmumizrpmmmm^'^fo^mb ix. mm&Wim 

^SIfiJ:0A^v^ti^(4^O?i«T-^^ r255j t 

m^mmm'xhim-^ii^mmT-^'^: roj 
i: Lx 2imtifzm. mmm&T-:^ 1 2 mit^tit^ 
T-^<^m^mmm^b ixm^mmizmj^tiij 
mxh h . wmmmt . f^m.^tix v ^ 1. h y 
x^mmmm 2imnzk'^x^tfzmmznLxt-^ 
^'T^h^. m^ommiz-hmth^uzx-iXfio , <i 

m^mumz2mxmm-h ; t t<x-^ t . 
[0048] 2mt^fifzmm-^\i. m^&ms 
03\,zmth>ii. ^:ixmm—?<^mmmmhfi 
t.tfi. m\mmm3 0 3X'\i.. mmmmrLtz 
n^xwmmm^^ti. ^<^&m\,zmti>miiiE. 
mm\^m3 0A\,zmi:>fit. 
[0049] mmm^m 0 4 xm. mw^m^ 
mo 5\,znLx:i--'fmm^<^wmi^(:>m'M.Lfz 
mb. B#ffiW3 0 3t^m^tix%timmbifiit 
m^fi. mmifimmLxm\'^(^tmim>^<r)m^ 

[0050] mm\m3 0 a xm'&^fifzmmr 
WsRm3 0 b\zK-))^fih. rmmm3 oexit. as 
m^\,zmtfzri—yiV(7)msimhfLh , rwm3 

0^l,zh\^xm{^fitiri'-fMtrmM3 0 1 \,z 

[005 1 ] OT. iBi««^jii*^'iiOjg§tii.„ wmm 
mmb ry—y)v<r)mw.<r)^imz-^^xmmtt . 

[ 0 0 5 2 ] iJTt. B#J±iigP3 0 3l:J; OJE^Sfi/i 
B«T-^{4. MM3 0 7 ^M*LTBmia^.lB3 0 
8fc^S*^§tLl,„ mmmM3 O 8i4. SC S l f 
^-9i:^^-FTVX^fc^^LTfc^9. SCSIrjy 

~i^'r}(mm~9\±. mnm o imm\,zm-:}\^ 
X. :x-^{ziiy)m^ux'm'&^titzmm^~Yi.zmt 
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[00 53] mm. im^^T y- h J <7)mm 
V - h « ) o ±fz. wm 3 0 7 \i:xwm 1 m<m^ 

[ 0 0 5 4 ] i i t-\ JE«*<7)fJSi: r r-7VK0SiK 
[00 5 5] m^M. ^^yatr-gP2 0 3TiB'tifS 

[ 0 0 5 6 ] j.-^i.zi. ^mmmmcom&m 
hfih (xx-yrs 10 1). ii5{4. ffii*Bafflms 

ffiS|$«2iiS5Eg|5 3 0 5t:i3l^TE»rilfi*^' r 9 . 

oj fcfgs$tii.» z.coEmmii. ^^^rm 

Ij. r^*iif|2j. r^t^iimsj. r^xjg^ 

[00 57] mmmwrn^^tih t . ixic. rm^ 

m 0 6fct3»/^T. r^gPB 0 1 l:t3{tl.M:^lffl 

[0 0 58] ^tr. tI*cOrf—7>:*«$ixTV^ 

^fi^iiS (Xx-yTS 1 0 3 ) . M^^ffi/iii^^HmJir 
^mg|53 0 1 . 2mm3 0 2&t;;H#MgP3 0 31: 

[00 59] ]mmmm3 O 4T1i. M¥^r 

s 1 0 ix-^^^^fifzmmmm)±(r}mzTj:-yx\^t 
f^ij^mm^iit (XT</r s 1 0 5 ) . 

X. tm^iitimmmm±X^j:^^^^\i. rr-7' 

)vt)^}Lmy'^(ri7T-zrMz^^fi {x^^rs i 
0 6). wxr^yrs 1 0 3i,zmhmmmm.^ 

[ 0 0 6 0 ] 06 {4. rT-7';l/i:M*fc<^M#^0- 
57{±±^L:^:M*cOrT-7>&S^LTV^«,. Xx>y 



rs 1 0 5c7)flgT\ M^JXofclfficoM^/iM* 

T-7";!/fiPt>[l 6 CD®'-@T-S^ b/Si^'- 7 7c7)V^-f 
fflS-ri> r X-7VW::. rx- 7>/&^"^S§ixl> « 
[ 0 0 6 1 ] Xr^yTS 1 0 5c^fl£T-\ J±»*M 

mmmmLX'hhm%^titz^^ (rr-7>^^s 
m.\,ztj:^tz^-^^ts) \±. ^mm~^immi 

1ig|53 0 8 Ft ^ X ^ t:tSll*I§:fll> ( y 7° S 
107). 

[0062] mmm.m3 osi.ziim^fifzmm'-^ 
\t. mLiii. 0 \,z. mm3 o immi.zm^\rc% 
^mi,zi5\^xn^^fitzmm^- k tuiE t^m;? tws 

(TM. r^~y')V-bmWl:MffyrT-7"Mz^^^fiX 

\^hM±. ^(mm^:^~^izh-yxmm±ML^i. 
^rv ^ i (^x $) h t^t-^imt^^ t 'j&mio^h h « 
[0063] ^^x\ t-rmm^mm-i^ifir 
T~-y')V^^%Lx%(:>iifzmWr-^x%hi^^t-t^ 

f'J5?iJ$^ (Xt77°S108) . rf—7V^S:^|gtT 

# Mzmm-9X'h h . ^<m\%T~ ^ a^'ep 
wm^^fifztmimmi \zm X o ^zpmn&m^^ 

tixmm-^ti^ (Xr -yTS 1 0 9 ) . H7{i:. *^Jii 

S*^**¥'M§tL >y7°S 110). i^Tt^v^Ji-^ 
{4. XtvTSI 0 2t:M'5. S*t0r'r-7';l'?:fflv^ 

•r. 

[ 0 0 6 4 ] XT -yr s 1 1 o<7)mK\ ^Mmmf 

mrn^ifZ^-z-t-'j^^m^^h^b^zx^. a-^ftc. 
mmnmMm^tiXMrmtifzmmtmzBmmti^tix 

I, (XT-yTS 1 1 1 ) . rcoffiiSfi:. El8tc^t-J:d 

mf^itimKm^^=~mmm\'^xnhtii . 

[ 0 0 6 5 ] XT-y7°S 1 1 1 "C-. HWfcK^^rV^^-^ 

I., utiiizx'ommmmwit. 2mim(^mi^f} 

i}^mi,ztj: hXoiz. mmmm 3 o s [^mm- ^ 
mmuztmm\mt^^h ix^^rs 112). 

[0066] ^/S. XT>y7°Sl 1 HlfcV^T. fmh 
'Otmm^tifz^lt. i-Hft:. m#i5tcig(t^>iil. 

rT-7>*^'fSS$tll. (XT'y 7°S 113), 

T>yrs 114). mWiy'~:^conmmtim7btlh 
(XT-yTS 1 1 5 ) , ^LT, Ji^t/tXT-yrs 1 
1 2 2^@J.:il^coEpatt}:;fj3&%tgi:^l. J: -3 
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[ 0 0 6 7 ] ISt:. _hiB^r >y7° S 1 0 smmT. B 
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(57) [Abstract] 

[Object] To provide an image processing apparatus in 
which an image can be processed so as to have such an image 
quality and compression ratio as are desired by a user, and 
to provide a method of processing an image. 

[Solving Means] Image information transmitted from an image 
reading section 2 01 is input as Black luminosity data, and 
is transferred to a y-conversion section 301. In the y- 
conversion section 301, a y- table is stored, which is used 
to convert the luminosity data to density data and to 
correct the printer characteristic and the density 
characteristic . The density data is produced by reading a 
table value corresponding to the input data, from the y- 
table. The density data is converted to binary image data, 
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and is compressed. At the time when the compression is 
completed, the compression ratio is calculated. In a 
compression ratio determination section 304, a value 
specified by a user and the calculated compression ratio are 
compared. In a y-selection section 306, a y- table 
corresponding to a determination result obtained in the 
compression ratio determination section 304 is selected. 
The selected y-table is set in the y-conversion section 301. 
The original is scanned again using this table. 



[Claims] 

[Claim 1] An image processing apparatus comprising: 
an inputting means for inputting image data; 
a y- converting means for y-converting the image data 

input by the inputting means; 

a compressing means for compressing the y-converted 

image data; 

a compression ratio determining means for determining 
whether the compression ratio of the image data compressed 
by the compressing means is lower than a predetermined value 
or not; 

a y-table changing means for changing a y-table to be 
used by the y-converting means based on a determination 
result obtained by the compression ratio determining means; 
and 

a storage means for storing the compressed image data, 
after the image data y-converted using the y-table changed by 
the y-table changing means is compressed by the compressing 
means . 

[Claim 2] The image processing apparatus according to Claim 

1, wherein the y-table changing means is adapted to change 
the y-table, if it is determined by the determining means 
that the compression ratio of the compressed image data is 
lower than the predetermined value. 

[Claim 3] An image processing apparatus according to Claim 
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1 or 2, wherein the apparatus is provided with a setting 
means for setting the predetermined value. 

[Claim 4] An image processing apparatus according to Claim 
3, wherein the setting means is disposed on the operating 
surface of the image processing apparatus, and is formed so 
as to be operable by a user. 

[Claim 5] An image processing apparatus according to any- 
one of Claims 1 to 4, wherein the change of the y-table 
carried out by the y-table changing means is repeated until 
it is decided by the compression ratio determining means 
that the compression ratio of the compressed image data is 
higher than the predetermined value set by the setting means. 
[Claim 6] An image processing apparatus according to any 
one of Claims 1 to 5, wherein the apparatus is further 
provided with an outputting means for reading image data 
stored by the storage means and print-outputting the image 
data. 

[Claim 7] An image processing apparatus according to Claim 

6, wherein the apparatus is further provided with an 
indicating means which when the image data is print-output 
by the outputting means, indicates it to a user that the 
image data is one obtained by using a y-table changed by the 
y-table changing means. 

[Claim 8] An image processing apparatus according to Claim 

7, wherein the indicating means comprises a paper-ejection 
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controlling means for rotating by a predetermined angle and 
ejecting a recording sheet having the image data print- 
output thereon, the image data being obtained using the y- 
table changed by the y-table changing means. 
[Claim 9] A method of processing an image which comprises: 

y-converting image data input by using a y-table; 

compressing the y-converted image data; 

determining whether the compression ratio of the 
compressed image data is lower than a predetermined value or 
not; 

changing the y-table based on a determination result; 

compressing the image data formed using the changed y- 
table, and 

storing the compressed image data. 
[Claim 10] The method of processing an image according to 
Claim 9, wherein the change of the y-table is carried out, 
if it is determined by the determining means that the 
compression ratio of the compressed image data is lower than 
the predetermined value. 

[Claim 11] The method of processing an image according to 
Claim 9 or 10, wherein the setting of the predetermined 
value is carried out by a user. 

[Claim 12] The method of processing an image according to 
any one of Claims 9 to 11, wherein the change of the y-table 
is repeated until it is decided that the compression ratio 

- 5 - 



of the compressed image data is higher than the 
predetermined value set by the setting means . 
[Claim 13] The method of processing an image according to 
any one of Claim 9 to 12, wherein the stored mage data is 
read and print-output. 

[Claim 14] The method of processing an image according to 

Claim 13, wherein when the image data is print-output by the 
outputting means, it is indicated to a user that the image 
data is one obtained by using a y-table changed by the y- 

table changing means . 

[Claim 15] The method of processing an image according to 
Claim 14, wherein the indication is carried out by rotating 
by a predetermined angle and ejecting a recording sheet 
having the image data print-output thereon, the image data 
being obtained using the changed y-table. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to an image processing apparatus having a memory- 
copy function, a file function, and so forth, such as a 
combined copying machine or the lilce, and an image 
processing method. 

[0002] 

[Prior Art] Conventionally, image processing apparatuses as 
combined copying machines have been proposed in the field of 
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image processors which have a combined function (memory- 
copying function) of storing image data input from scanners 
or the like into a memory, optionally controlling the output 
sequence and output -time of the image data, output ting the 
image data, and so forth. 

[0003] Moreover, referring to the above-described image 
processing apparatus, means for enhancing a compression 
ratio, a method of coping with the problem in that the 
amount of image data to be stored exceeds the capacity of a 
memory, and so forth have been proposed. 

[0004] 

[Problems to be Solved by the Invention] However, according 
to a conventional method, the same image processing is 
carried out, irrespective of the types of images. As for 
image qualities corresponding to the types of images, and 
the weighting of a compression ratio, means by which a user 
can decide the image qualities and the weighting based on 
the his thought has not been proposed. 

[0005] Therefore, according to the conventional method, 
e.g., if an image required to have a high image quality, and 
an image required to have a high compression ratio are mixed, 
it is inevitable that one of a process for high image 
quality and a process for high compression ratio is carried 
out on a priority base for all images . Accordingly, the 
following problems occur. That is, in the case where the 
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process for high image quality is made on a priority base, 
images are processed so as to have a high image quality and 
a low compression ratio, even if it is not required for the 
images to have a high image cjuality. On the other hand, in 
the case where the process for high compression ratio is 
made on a priority base, images are processed so as to have 
a low image quality and a high compression ratio, even if it 
is required for the images to have a high image quality. 
Moreover, if the process for high image quality is made on a 
priority base for all images, the consumption ratio of the 
memory is large due to the low compression ratio. Thus, 
problematically, the memory capacity can not be efficiently 
used. 

[0006] To solve the above -described problems, the present 
invention has been devised. It is an object of the present 
invention to provide an image processing apparatus in which 
the memory capacity can be efficiently used, and image 
processing can be made so as to meet user's requirement with 
respect to an image quality and a compression ratio, and to 
provide an image processing method. 
[0007] 

[Means for Solving the Problems] To achieve the above- 
described object, the image processing apparatus of Claim 1 
comprises: an inputting means for inputting image data; a y- 
converting means for y-converting the image data input by 



the inputting means; a compressing means for compressing the 
y-converted image data; a compression ratio determining 
means for determining whether the compression ratio of the 
image data compressed by the compressing means is lower than 
a predetermined value or not; a y- table changing means for 
changing a y-table to be used by the y-converting means based 
on a determination result obtained by the compression ratio 
determining means; and a storage means for storing the 
compressed image data, after the image data y-converted 
using the y-table changed by the y-table changing means is 
compressed by the compressing means. 
[0008] The image processing apparatus of Claim 2 is 
characterized in that in the image processing apparatus of 
Claim 1, the y-table changing means is adapted to change the 
y-table, if it is determined by the determining means that 
the compression ratio of the compressed image data is lower 
than the predetermined value. 

[0009] The image processing apparatus of Claim 3 is 
characterized in that in the image processing apparatus of 
Claim 1 or 2, the apparatus is provided with a setting means 
for setting the predetermined value. 

[0010] The image processing apparatus of Claim 4 is 
characterized in that in the image processing apparatus of 
Claim 3, the setting means is disposed on the operating 
surface of the image processing apparatus, and is operable 
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by a user. 

[0011] The image processing apparatus of Claim 5 is 
characterized in that in the image processing apparatus of 
one of Claims 1 to 4, the change of the y- table carried out 
by the y-table changing means is repeated until it is 
decided by the compression ratio determining means that the 
compression ratio of the compressed image data is higher 
than the predetermined value set by the setting means . 
[0012] The image processing apparatus of Claim 6 is 
characterized in that in one of Claims 1 to 5, the apparatus 
is further provided with an outputting means for reading 
image data stored by the storage means and print-outputting 
the image data. 

[0013] The image processing apparatus of Claim 7 is 
characterized in that in the image processing apparatus of 
Claim 6, the apparatus is further provided with an 
indicating means which when the image data is print-output 
by the outputting means, displays to a user that the image 
data is one obtained by using a y-table changed by the y- 
table changing means . 

[0014] The image processing apparatus of Claim 8 is 
characterized in that in the image processing apparatus of 
Claim 7, the indicating means comprises a paper-ejection 
controlling means for rotating by a predetermined angle and 
ejecting a recording sheet having the image data print- 
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output thereon, the image data being obtained using the y- 
table changed by the y- table changing means. 
[0015] The method of processing an image of Claim 9, which 
comprises: y-converting image data input by using a y-table; 
compressing the y-converted image data; determining whether 
the compression ratio of the compressed image data is lower 
than a predetermined value or not; changing the y-table 
based on a determination result; compressing the image data 
formed using the changed y-table, and storing the compressed 
image data. 

[0016] The method of processing an image of Claim 10 is 
characterized in that in the method of processing an image 
of Claim 9, the change of the y-table is carried out, if it 
is determined by the determining means that the compression 
ratio of the compressed image data is lower than the 
predetermined value. 

[0017] The method of processing an image of Claim 11 is 

characterized in that in the method of processing an image 
of Claim 9 or 10, the setting of the predetermined value is 
carried out by a user. 

[Claim 18] The method of processing an image of Claim 12 is 
characterized in that in the method of processing an image 
of Claim 9 or 11, the change of the y-table is repeated 
until it is decided that the compression ratio of the 
compressed image data is higher than the predetermined value 



- 11 - 



set by the setting means. 

[0019] The method of processing an image of Claim 13, is 
characterized in that in the method of processing an image 
of Claim 9 or 12, the stored mage data is read and print- 
output . 

[0020] The method of processing an image of Claim 14 is 
characterized in that in the method of processing an image 
of Claim 13, when the image data is print-output by the 
outputting means, it is displays to a user that the image 
data is one obtained by using a y-table changed by the y- 
table changing means. 

[0021] The method of processing an linage of Claim 15 is 
characterized in that in the method of processing an image 
of Claim 14, the display is carried out by rotating by a 
predetermined angle and ejecting a recording sheet having 
the image data print-output thereon, the image data being 
obtained using the changed y-table. 
[0022] 

[Embodiments] Hereinafter, an embodiment of the present 
invention will be described with reference to the drawings. 

[0023] (First Embodiment) First, the first embodiment of 
the present invention will be described with reference to 
Figs. 1 to 8. 

[0024] Fig. 1 is a cross-sectional view showing a copying 
machine as an image processing apparatus according to this 
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embodiment. In the drawing, reference niimeral 100 
designates the body of the copying machine. Reference 
numeral 180 designates an automatic original feeder for 
automatically feeding originals. The automatic original 
feeder 180 is detachably mounted on the upper part of the 
body 100. The copying machine, on the body 100 side, is 
designed to recognize what type of automatic original feeder 
is mounted. 

[0025] In the body 100, reference nijmeral 101 designates an 
original glass-place as an original placement plate, and 
reference numeral 102 designates a scanner formed of an 
original lighting lamp 103, a scanning mirror 104, and so 
forth. When the scanner 102 is caused to reciprocally scan 
by means of a motor (not shown) , an original placed on the 
original placement glass plate is irradiated by the original 
lighting lamp 103 . The light reflected by the original 
transmits through a lens 108 via scanning mirrors 104 to 106 
and is focused on an image sensor (CCD sensor) 109. 
[0026] Reference numeral 120 designates a exposure control 
section which is composed of a laser, a polygon mirror, and 
so forth. The light focused on the image sensor 109 is 
photoelectrically converted. The electrical signal is input 
to the exposure control section 120. The exposure control 
section 120 irradiates a modulated laser beam 129 onto a 
photoconductor drum 110, based on an image signal subjected 
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to predetermined image -processing, which will be described 
below. 

[0027] A primary electric charger 112, a developing device 
121, a transfer charger 118, a cleaning device 116, a pre- 
exposure lamp 114, and so forth are arranged around the 
photoconductor drum 110. These components constitute an 

image forming section 126. 

[0028] In the image forming section 126, the photoconductor 
drum 110 is rotated in the direction indicated by the arrow 
in the drawing by means of a motor (not shown) . The 
photoconductor drum 110 is electrically charged to have a 
predetermined potential. Thereafter, the photoconductor 
drixm 110 is irradiated with a laser beam from the exposure 
control section 120. Thus, an electrostatic latent image is 
formed on the surface of the photoconductor drum. The 
static latent image formed on the photoconductor drum 110 is 
developed by means of the developing device 121 to be 
visualized as a toner image. 

[0029] On the other hand, a recording sheet supplied via 
pickup rollers 133 and 134 from an upper stage cassette 131 
or a lower stage cassette 132 is fed to the image forming 
section 126 via paper- feeding rollers 135 and 136, and is 
fed to a transfer belt via a resist roller 137. Then, the 
visualized toner image is transferred onto the recording 
sheet by means of the transfer charger 118. After the 
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transfer, a residual toner on the photoconductor drxm is 
cleaned off by means of the cleaning device 116, and the 
residual charge is eliminated by means of the pre-exposure 
lamp 114. 

[0030] After the transfer, the recording sheet is separated 
from the transfer belt 130. The toner image is re-charged 
by means of fixing pre-chargers 139 and 140, is fed to a 
fixing device 141, where the toner image is fixed by 
pressing and heating, and then, is ejected from the body 100 
toward the outside via a discharge roller 142 . 
[0031] Reference niimeral 138 designates an adsorption 
charger which causes the transfer belt to adsorb the 
recording paper. Reference numeral 139 designates a 
transfer belt roller adapted to rotate the transfer belt 130 
and, simultaneously, causes the transfer belt 130 to adsorb 
the recording sheet, together with the transfer adsorption 
charger 138 which is paired with the transfer belt roller 
139. 

[0032] The body 100 is provided with a deck capable of 
accommodating, e.g., 4000 recording Sheets. A lifter 151 
provided for the deck 150 is adapted to rise in 
correspondence to the amount of recording sheets so that a 
recording sheet is always in contact with the paper feeding 
roller 152. In addition, a multi manual paper feeder 153 
capable of accommodating 100 recording sheets is disposed on 



the upper side of the deck 150. 

[0033] In Fig. 1, reference numeral 154 designates a paper 
ejection flapper adapted to change a route from the paper 
ejection side to the both-side recording side or the multi- 
recording side, and vice versa. A recording sheet fed from 
the paper ejection roller 142 can be fed to the route on the 
both-side recording side or the multi-recording side via the 
paper ejection flapper 154. Reference numeral 158 
designates a lower conveying path, and is adapted to turn 
back a recording sheet fed from the paper ejection roller 
142, via a reverse path 155 and guide the recording paper to 
a paper re-feeding tray 156. 

[0034] Reference numeral 157 designates a multiple flapper 
to change the routes for both-side recording and for 
multiple recording from each other. If the flapper is 
folded to the left direction, a recording sheet can be 
guided directly to the lower conveying path 158 not through 
the reverse path 155. 

[0035] Reference numeral 159 designates a paper feeding 
roller, and is adapted to feed a recording sheet to the 
photoconductor drum 110 side via a route 160. Reference 
numeral 161 designates a paper ejection roller which is 
arranged near the paper ejection flapper 154, and ejects a 
recording sheet, of which the route is changed to the paper 
ejection side by the paper ejection flapper 154, from the 
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body 100 to the outside. When both-side recording (both- 
side copying) or multiple recording (multiple copying) is 
carried out, the paper ejection flapper 154 rises, and a 
copied recording sheet is turned back through the conveying 
paths 155 and 158, and in this state, is stored in a paper 
re-feeding tray 156. At this time, the multiple flapper 157 
is folded to the right direction for both-side recording, 
while the multiple flapper 157 is folded to the left 
direction for multiple recording. Then, when the back-side 
recording or multiple recording is carried out, recording 
sheets stored in the paper re-feeding tray 156 is guided 
from the paper feeding roller 159 one by one to the resist 
roller 137 of the body via the route 160. 

[0036] In the case where a recording paper is reversed and 
ejected from the body, the paper ejection flapper 154 is 
raised, and the flapper 157 is folded toward the right 
direction. Then, the copied recording sheet is conveyed to 
the conveying path 155 side. After the rear edge of the 
recording sheet passes the first feeding roller 162, the 
recording sheet is conveyed to the second feeding roller 
side via a reverse roller 163, The recording sheet is 
turned back, and is ejected by means of the paper ejection 
roller 161. Preferably, plural ejection rollers 161 are 
disposed at a paper ejection port, and the rotation speeds 
of the respective rollers are adjusted in such a manner that 
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only a predetermined recording sheet is rotated by a 
predetermined angle and output. Apparently, the method of 
rotating a recording sheet by a predetermined angle to 
output is not restricted to the above-described manner. 
[[0037] Fig. 2 is a block diagram showing the configuration 
of a main part of the image processing apparatus shovm in 
Fig. 1. 

[003 8] In this drawing, the image processing apparatus 
mainly includes an image reading section 201 for capturing 
an image on an original, a CPU circuit section 205 for 
controlling the apparatus as a whole, a memory copy section 
203 for storing the read image as image data, and 
controlling the output, based on the control by the CPU 
circuit section 205, and a printer section 204 for print- 
outputting the image data. 

[0039] The image capturing section 201 includes a lens 108, 
an image sensor (CCD sensor) 109, and a data processing 

portion 2 02. 

[0040] An original image focused on the image sensor 109 
through the lens 108 is converted to an analog electrical 
signal by the CCD sensor 109. The image signal, generated 
by the conversion, is input to the data processing portion 
202. After the SAMPLE & HOLD and the DARK LEVEL" correction 
of the image signal are carried out, the signal is analog • 
digital converted (A/D conversion) . The digitalized signal 



is subjected to shading correction (correction of 
dispersions in a sensor for reading an original, and 
correction of the light distribution characteristic of an 
original lighting lamp) , and variable power processing, and 
thereafter, is input to the memory copy section 203. 
[0041] In the memory copy section 203, y-conversion, 
compression and expansion, the storage of image data, the 
decision of a compression ratio, and so forth are carried 
out for the input image information. The processed image 
signal is output as image data to the printer section 204. 
[0042] The printer section 204 includes the exposure 
control section 120 shown in Fig. 1, the image forming 
section 126, a recording-paper conveying control section, 
and so forth. An image is formed on a recording sheet, 
based on an image signal input from the memory copy section 
203. 

[0043] The CPU circuit section 205 includes CPU 206, ROM 
207, RAM 208, and so forth. The CPU circuit section 205 
controls the image reading section 201, the memory copy 
section 203, and the printer section 204, and thus, 
systematically controls the sequence which is carried out in 
this apparatus. 

[0044] Fig. 3 is a block diagram showing the detailed 
configuration of the memory copy section 203 shown in Fig. 2. 
[0045] Image information transmitted from the image reading 
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section 201 is input as Black luminosity data, and is 
transmitted to a y-conversion section 301. In the y - 
conversion section 301, a look-up table (LUT, hereinafter, 
referred to as y-table) for converting input luminosity data 
to density data, and correcting the characteristic of a 
printer and the density characteristic. A table value 
corresponding to the input luminosity data is read from the 
y-table, and thus, the density data is prepared and 
corrected. 

[0046] The density data prepared in the y-conversion 
section 301 is transmitted to a binarization section 302. 
In. the binarization section 302, the multi-valued density 
data are binarized, so that the density value is expressed 
as "0" or "255". The binarized eight-bit image data is 
converted to one-bit image data of "0" or "1". Thereby, the 
amount of the image data stored in the memory is reduced. 
[0047] However, in the case where the image data is 
binarized, the number of image gradations changes from 255 
to 2, Accordingly, when image data having a large number of 
middle tones, such as a photographic image, is binarized, 
the image-quality is severely deteriorated. Therefore, it 
is necessary to employ pseudo intermediate tone expression. 
In this case, an error diffusion method is employed as a 
technique for making pseudo-intermediate expression by using 
binary data. According to this method, for the density of a 



pixel which is larger than a predetermined threshold, the 
density data is expressed as "255". For the density which 
is up to the predetermined threshold, the density data is 
expressed as "0". Thus, the density is binarized. Then, 
the differences between the practical density data and the 
binarized data are distributed to pixels around the above- 
described pixel as error signals. As for the distribution 
of the error, the errors produced by the binarization are 
multiplied by weighting counts preliminarily prepared in a 
matrix pattern. The results are added to the pixels around 
the above -described pixel. Thereby, the average of the 
densities of the whole image can be kept, and an pseudo 
intermediate tone can be expressed. 

[0048] The binarized image data is transmitted to an image- 
compression section 303, where the image data is compressed. 
Moreover, in the image compression section 303, the 
compression ratio is calculated at the time when the 

compression of the image is finished. Information on the 
compression ratio is transmitted to a compression ratio 
determination section 304. 

[0049] In the compression ratio determination section 304, 
a value which is specified by a user in an operating section 

(not shown) for a compression ratio reference setting 
section 305, and a compression ratio transmitted from the 
image compression section 303 are compared with each other. 
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Thus, it is determined whether the compression ratio is 
higher or lower than a reference value. 
[0050] The determination results obtained in the 
compression ratio determination section 3 04 are input to a 
y-selection section 306. In the y-selection section 306, a 
y-table corresponding to the determination results is 
selected. The selected y-table is set in the y-conversion 
section 301. An original is re-scanned using this table. 
[0051] Subsequently, the similar procedures are repeated. 
The procedures for the determination of a compression ratio 
and the selection of a y-table will be described below. 
[0052] The image data compressed in the image compression 
section 303 is stored through the control section 307 in an 
image storage section 308. The image storage section 308 
contains a SCSI controller and a hard disk. The image data 
is written in the hard disk in compliance with an 
instruction sent from the SCSI controller. The image data 
in an amount equivalent to plural pages, written in the hard 
disk, are output, based on the control by the control 
section 307, in the sequence corresponding to an editing 
mode specified by the user in the operation section. 
[0053] For example, in the case where the editing mode of 
"ELECTRONIC SORT" is selected in the operating section, the 
output of originals can be controlled by the control section 
307, so that the originals are output in such sequences that 



- 22 - 



the groups of originals can be divided. Thus, the function 
as a so-called sorter can be electrically performed 
(electronic sort function) . A layout memory capable of 
storing an original in an amount equivalent to one sheet is 
provided in the control section 307. In the case where an 
image is rotated and output for the purpose of the rotation 
sort or the like, the sequences in which image data in the 
layout memory are read can be controlled in such a manner 
that the reading sequences of the image data can be made 
opposite in the longitudinal and lateral directions, 
respectively. 

[0054] Hereinafter, the procedures for the determination of 
a compression ratio and the selection of a y-table will be 
described. 

[0055] Fig. 4 is a flowchart showing the procedures for the 
determination of the compression ratio of image data stored 
in the memory copy section 203 and the selection of a y- 
table. 

[0056] First, the threshold of a compression ratio is set 
by a user (step SlOl) . Fig. 5 illustrates an example of a 
display screen in the operating section, when the threshold 
of a compression ratio is set. The operation contents are 
displayed in a menu format on the display screen. In the 
case where a user selects, e.g., "CHARACTER ORIGINAL 2" on 
the menu shown in Fig. 5, the threshold for a compression 
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ratio is set at "9.0" in the compression ratio reference 
setting section 305, in response to the selection. The 
compression ratio can be preliminarily set as "CHARACTER 
ORIGINAL 1", "CHARACTER ORIGINAL 2", "CHARACTER ORIGINAL 3", 
"PHOTOGRAPHIC ORIGINAL 1", or "PHOTOGRAPHIC ORIGINAL 2". 
The compression ratio can be set at a desired value by using 
a cursor button. 

[0057] After the threshold for a compression ratio is set, 
a y-table to be used in the processing in the y-conversion 
section 301 is set in the y-selection section 306. In this 
case, a standard y-table for use in ordinarily copying is 
set as the initial state. 

[0058] An image is read in an image reading section 201 in 
the state in which the standard y-table is set (step S103) . 
The read image is subjected to predetermined processes in 
the y-conversion section 301, the binarization section 302, 
and the image compression section 303, and then, is 
transmitted to the compression ratio determination section 
304. 

[0059] In the compression ratio determination section 304, 
it is determined whether the compression ratio of the image 
data processed using the standard y-table is larger than the 
threshold of a compression ratio set at the step SlOl or not 
(step S105) . If this determination shows that the 
compression ratio is not less than the set compression ratio 
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threshold, the y-table is changed to an upper rank y-table 
(step S106), and then, the image is read again at the step 
S103. 

[0060] Fig. 6 illustrates an example of the relationship 
between a y-table and a compression ratio. In this drawing, 
the graph represented by (1) is the above-described standard 
y-table. In the case where it is decided that the 
compression ratio of the read image is not larger than the 
compression ratio threshold, the y-table is changed to the y- 
table corresponding to the graphs represented by (2) to (4) 
in Fig. 6. 

[0061] If it is decided in the determination at step S105 
that the compression ratio is not less than the compression 
ratio threshold (including the case where the compression 
ratio is not less than the compression ratio threshold, 
obtained by changing the y-table, and reading the image 
again) , the image data is stored in the hard disk in the 
image storage section 308 (step S107) . 

[0062] The image data stored in the image storage section 
308 is output from an image expansion section 309 to the 
printer section 204 based on the control by the control 
section 307, in the sequence corresponding to the editing 
mode specified in the operating section, as described above. 
In this case, if the y-table is changed to one other than 
the standard y-table, it is necessary to check whether the 
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image quality is suitable for practical uses or not. 
[0063] Thus, first, it is determined that the image data 
under processing is obtained after the y-table is changed, 
or not (step S108) . In the case where the image data is one 
obtained after the y-table is changed, the recording sheet 
having the image data print-outputted thereto is rotated by 
a predetermined ratio angle as shovm in Fig. 7 (step S109) . 
Fig. 7 illustrates the paper ejections state of recording 
sheets, when the above -described procedures are executed. 
Then, it is determined whether all of the pages of image 
data are print-output or not (step SllO). If the print- 
output of all of the pages is not completed, the process is 
returned to the step S102 . For the next and succeeding 
pages, the image reading and print-outputting are repeated. 
[0064] If it is decided that the print-outputting of all of 
the pages of image data is completed by the determination at 
the step SllO, e.g., a message is displayed on the display 
screen in the operating section, and thereby, a user can 
check whether the image quality of an image print-output on 
the recording sheet rotated by a predetermined angle and 
ejected is suitable for practical uses or not (step Sill) . 
This check is carried out by use of an image quality 
checking monitor screen formed as shown in Fig. 8, 
[0063] If it is checked at step Sill that the image quality 
has no problems, an "OK" button provided in the operating 
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section is pressed. Thereby, the image processing apparatus 
is set in the wait state while the image data is stored in 
the image storage section 308, so that the second and 
succeeding sets can be print-output (step S112) . 
[0066] If it is decided at the step Sill that the image 
quality has problems, the user presses a "NO" button 
provided in the operating section. Thereby, the standard y- 
table is set (step S113) . In this state, the original 
having the problems is read again (step S114) . The image 
data is print-output again (step S115) . Thereafter, the 
process progresses to the step S112 . The apparatus is set 
in the waist state, and is ready to print-output the second 
and the succeeding sets. 

[0067] If it is decided at the step S108 that the image 
data stored in the hard disk in the image storage section 
308 is one obtained using the standard y-table, the image 
data is print-output in an ordinary manner (step S116) . 
Thereafter, the process advances to the step S112 . Thus, 
the apparatus is set in the waist state, and is ready to 
print-output the second and the succeeding sets . 
[0068] As described above, according to this embodiment, 
the determination of a compression ratio and the selection 
of a y-table are carried out every time an image is read. 
If the y-table is changed to one other than the standard y- 
table, a user carries out the final decision of the image 
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quality. Thereby, the number of image data to be stored in 
the image storage section 308 is assured, the memory 
capacity can be efficiently used, and moreover, such image 
qualities as are satisfactory for the user can be attained. 
[0069] That is, as to image data of which the compression 
ratio is low, as compared with that desired by the user, and 
the memory consumption amount is large, the y- table is 
changed, and the image is scanned again. Then, the image 
data is stored. Thereby, at least the niimber of stored 
images, desired by the user, can be assured. 
[0070] For the image data for which the y- table is changed 
to increase the compression ratio, the user checks the image 
quality. Only in the case where the user decides that the 
image quality has problems, the image data for which the 
standard y- table is used, and of which the compression ratio 
is low is stored in the image storage section 308. As a 
result, the user's thought is reflected in the respective 
images. Thus, a copy having a desired image quality can be 
obtained. 

[0071] As for an image obtained when the y- table is changed, 
and the image is scanned again, the recording sheet having 
the image data print-output thereon is rotated by a 
predetermined angle and paper-ejected. Thus, the 
troublesome work made when a user checks the image quality 
can be reduced. 
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[0072] The image data to be stored are not restricted to 
those obtained by reading original images. Image data 
received through facsimiles and input via local networks or 

the like may be available. 

[0073] (Second Embodiment) Hereinafter, a second 
embodiment of the present invention will be described with 
reference to Fig. 9. According to this embodiment, only the 
image data obtained when the y-table is changed are print- 
output, and a user checks the image quality every time the 
image data is print-output. 

[0074] Fig. 9 is a flowchart showing the procedures for the 
determination of the compression ratio of image data stored 
in the memory copy section and the selection of a y-table. 
In this drawing, the procedures for the processes from the 
step S201 to the step S2 08 are the same as those for the 
processes from the step SlOl to the step S108 according to 
the first embodiment shown in Fig. 4. 

[0075] If it is decided at the step S208 that the image 
data is one obtained when the y-table is changed, the image 
data is print-output, and the recording sheet is ejected in 
an ordinary manner (step S209) . Then, a user checks whether 
the image quality of the image on the relevant page is 
suitable for practical uses or not (step S210) . This check 
is carried out using the display screen on which at least 
the "OK" button and the "NO" button are displayed. If it is 
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decided that the image quality has no problems, and is the 
"OK" button is pressed, the apparatus gets into the wait 
state, while the image data is stored in the image storage 
section 308, so that the apparatus is ready to print-output 
the image data (step S211) . 

[0076] If it is decided at the step S210 that the image 
quality has problems, and the "NO" button is pressed, the 
standard y-table is set again (step S212) , and the relevant 
original is read again (step S213) . The process advances to 
the step S211. If it is decided at the step S108 that the 
image data stored in the hard disk of the image storage 
section 308 is one obtained using the standard y-table, the 
process advances directly to the step S112 . 
[0077] As seen in the above-description, the selection 
buttons for an original is simply displayed on the display 
screen when the image quality is checked. Therefore, the 
display screen can be made simple as compared with that 
shown in Fig. 8. 

[0078] In the case where the original is read again, after 
it is decided that the image quality has problems, a process 
of feeding a corresponding original from all of the 
originals can be omitted in an automatic original feeder. 

[0079] Moreover, the operation of rotating and ejecting a 
recording sheet, which is made to distinguish from an image 
obtained using the standard y-table as in the first 
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embodiment, is made unnecessary. Therefore, the structure 
of the image processing apparatus can be made simple as 
compared with that of the first embodiment. 

[0080] 

[Advantages] As described above, according to the image 
processing apparatus of Claim 1 or the method of processing 
an image of Claim 9, it is determined whether the 
compression ratio of the compressed image data is lower than 
a predetermined value or not; the y- table is changed, based 
on a determination result; and the image data y-converted 
using the changed y- table is compressed and stored. 
Therefore, advantageously, even if an image having a low 
compression ratio is mixed in originals, the storage number 
of image data to be stored in the storage means can be 
assured. Thus, the memory capacity can be efficiently used. 
[0081] According to the image processing apparatus of Claim 
2 or the method of processing an image of Claim 10, the y- 
table is changed, if it is determined that the compression 
ratio of the compressed image data is lower than the 
predetermined value. Therefore, if an image having a 
compression ratio lower than that desired by a user is mixed 
in originals, the y-table can be changed, and thus, the 
image data is read. Advantageously, the memory capacity can 
be efficiently used. 

[0082] According to the image processing apparatus of Claim 
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3 or the method of processing an image of Claim 11, the 
setting of the predetermined value is carried out by a user. 
Therefore, advantageously, the image processing can be made 

at a compression ratio desired by a user. 

[0083] According to the image processing apparatus of Claim 
5 or the method of processing an image of Claim 12, the 
change of the y-table is repeated until it is decided by the 
compression ratio determining means that the compression 
ratio of the compressed image data is higher than the 
predetermined value set by the setting means. Therefore, 
advantageously, the image processing can be made at a 
compression ratio desired by a user. 

[0084] According to the image processing apparatus of Claim 

7 or the method of processing an image of Claim 14, when the 
image data is print-output, it is indicated to a user that 
the image data is one obtained by using a y-table changed by 
the y-table changing means. Accordingly, a user can check 
image data having a compression ratio enhanced with the y- 
table being changed. As a result, the thought of the user 
can be reflected in the respective images. A copy of which 
the image quality is assured as desired by a user can be 
obtained. 

[0085] According to the image processing apparatus of Claim 

8 or the method of processing an image of Claim 15, a 
recording sheet having the image data print-output thereon, 
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the image data being obtained using the 7-table changed, is 
rotated by a predetermined angle and ejected. Thus, 
advantageously, for an image obtained by re-scanning with 

the y-table being changed, the troublesome work made by a 
user for checking the image-quality of the image can be 
reduced . 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a cross-sectional view showing the 
configuration of an image processing apparatus according to 
a first embodiment of the present invention. 
[Fig. 2] Fig. 2 is a bloc diagram showing the configuration 
of an essential part of the image processing apparatus shown 
in Fig. 1. 

[Fig. 3] Fig. 3 is a block diagram showing the detailed 
configuration of a memory copy section shown in Fig. 2. 
[Fig. 4] Fig. 4 is a flowchart showing the procedures for 
the determination of th compression ratio of image data 
stored in the memory copy section and the selection of a y- 
table. 

[Fig. 5] Fig. 5 illustrates an example of a display screen 
in an operating section, shown when the threshold of a 
compression ratio is set. 

[Fig. 6] Fig. 6 illustrates an example of the relationship 
between a y-table and a compression ratio, 

[Fig. 7] Fig. 7 illustrates the ejection state of recording 
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sheets . 

[Fig. 8] Fig, 8 illustrates an example of a display screen 
shown when the image quality is checked. 

[Fig. 9] Fig. 9 is a flowchart showing the procedures for 
the determination of the compression ratio of image data 
stored in the memory copy section and the selection of a y- 

table. 

[Reference Numerals] 

161; paper ejection roller (paper ejection controlling 
means ) 

201; image reading section (reading means) 
204; printer section (outputting means) 
205; CPU circuit section 

301; y-conversion section (y-converting means) 

303; image compression section (compressing means) 

304; compression ratio determination section (compression 

ratio determining means) 

305; compression ratio reference setting section (setting 

means ) 



306 
307 
308 



y-selection section (y- table changing means) 
controlling section (outputting means) 
image storage section (storage means) 
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Drawings 

Fig. 2 200. ORIGINAL 202. DATA PROCESSING SECTION 201. 

IMAGE READING SECTION 203. MEMORY COPY SECTION 204. 

PRINTER SECTION 205. CPU CIRCUIT SECTION 



Fig. 3 1. READ IMAGE 301. y-CONVERSION SECTION 302. 
BINARIZING SECTION 303. IMAGE COMPRESSION SECTION 306. y- 
SELECTION SECTION 304. COMPRESSION RATIO DETERMINATION 
SECTION 305. COMPRESSION RATIO REFERENCE SETTING SECTION 
307. CONTROLLING SECTION 309. IMAGE EXPANSION SECTION 308. 
IMAGE STORAGE SECTION 2. INAGE OUTPUT 



Fig. 4 START SlOl. SET COMPRESSION RATIO THRESHOLD S102 . 
SET y-TABLE S103 . READ IMAGE S104 . MEASURE COMPRESSION 
RATIO S105. COMPRESSION RATIO NOT LESS THAN THRESHOLD ? 

5107. STORE IN IMAGE STORAGE SECTION S106. CHANGE y-TABLE 

5108. IMAGE OBTAINED WITH CHANGED y-TABLE S116. OUTPUT 
IMAGE SI 09. ROTATE AND OUTPUT IMAGE SllO . OUTPUT OF ALL 
IMAGES COMPLETED ? Sill. DOES IMAGE-QUALITY HAVE PROBLEMS ? 
S113. SET STANDARD y-TABLE S114 . READ IMAGE S115. OUTPUT 
IMAGE S117. PREPARE FOR OUTPUT OF SECOND AND SUCCEEDING 
SETS S112. PREPARE FOR OUTPUT OF SECOND AND SUCCEEDING SETS 
END 



Fig. 5 SET COMPRESSION RATIO LEVEL 
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CHARACTER ORIGINAL 1 CHARACTER ORIGINAL 2 CHARACTER 
ORIGINAL 3 PHOTOGRAPHIC ORIGINAL 1 PHOTOGRAPHIC ORIGINAL 2 

Fig. 6 CASE WHERE COMPRESSION RATIO IS LOW 

Fig, 7 1. EIGHTH SHEET 2. SEVENTH SHEET 3. SIXTH SHEET 4. 

SECOND SHEET 5. FIRST SHEET 6. EIGHTH SHEET 7. FIFTH 
SHEET 8. THIRD SHEET 9. FOURTH SHEET 10. ROTATE AND 
OUTPUT 

Fig. 8 1. IMAGE QUALITY CHECK MONITOR 2. ROTATED ORIGINAL 
1 THIRD SHEET 3. ROTATED ORIGINAL 2 FOURTH SHEET 4. 
ROTATED ORIGINAL 3 FIFTH SHEET 5. ROTATED ORIGINAL 4 
EIGHTH SHEET 

Fig. 9 START S201. SET COMPRESSION RATIO THRESHOLD S202. 
SET y-TABLE S203 . SCAN IMAGE S204. MEASURE COMPRESSION 
RATIO S2 05. COMPRESSION RATIO NOT LESS THAN THRESHOLD ? 
S207. STORE IN MEMORY S206. CHANGE y-TABLE S208. IMAGE 
OBTAINED WITH CHANGED y-TABLE S209. OUTPUT IMAGE S210. 
DOES IMAGE QUALITY HAVE PROBLEMS ? S212 SET STANDARD y-TABLE 
S213 SCAN IMAGE S211. PREPARE FOR OUTPUT OF FIRST AND 
SUCCEEDING SETS END 
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